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Introduction
Single-crystal Mn-Zn ferrites, which have high saturation magnetization and initial permeabiliv, are widely put into practice as high density magnetic head. However, they can't been used at high frequency of 1 MHz or above because of low resistivity. On the other hand, polycrystalline Mn-Zn ferrites, whose saturation magnetization and initial permeability are not good as those of single-crystal Mn-Zn ferrites, can improve magnetic characteristics at high frequency by forming high resistive boundary layers. We therefore prepare crystal oriented Mn-Zn ferrites whose crystallites are oriented like those of single-crystal as well as form high resistivity layers at grain boundary. The reports of the crystal oriented soft ferrites were few : the Mn-Zn ferrite was formed by using hexagonal platelet a-Fe203 and a-MnOOH. [1, 2] In this paper, preparation procedure, crystal orientation and magnetic properties of the crystal oriented Mn-Zn ferrites are presented.
Experimental
The starting materials were acicular geothite (a-FeOOH), of the order of around 3 . 5~m long axis and aspect ratio of around 35, as well as Mn(C5Hj02)3 and Z~( C S H , O~)~. These were weighed to compose of 65.6mol% of Fe, 21.9mol% of Mn and 12.5mol% of Zn, and then well-mixed in the solvent of water and ethanol. The acicular Mn-Zn ferrite fine particles were prepared when heated at 900°C for 4hrs. in nitrogen gas atmosphere. After these fine particles were dispersed in 70% of slurry concentration by using wet ball-milling method, they were pressed at 200kg/cm2 by the wet press method being applied 12kOe(960kA/m) of magnetic field. The samples which were also pressed applying no magnetic field for comparing with above-mentioned samples. The oriented Mn-Zn femtes were prepared when they were heated at 1250°C for 4hrs. in air and then cooled in nitrogen gas atmosphere.
Results and discussion
Photo 1 shows SEM photograph of the acicular Mn-Zn fine particles (Ms=68.8emu/g) having about 2pm of long axis and about 15 of aspect ratio. Photo 2 shows SEM photograph of the fine particle which was etched in 1N-HC1 for 3hrs. Several crystallites having 0.2-1.Opm of long axis arranged to (3 11) in the parallel direction to its long axis. Figure 1 shows a scheme of press and applied magnetic field direction for the cubic shaped Mn-Zn ferrite. 0riented.Mn-Zn ferrite were made as follows. The pressed bodies were sintered at 1250°C for 4 hrs. in air and then cooled in nitrogen gas. The curve was distorted comparing with sine wave in the vicinity of 150" to 210'. When the curve was analyzed and calculated anisotropy constants, K, and K2 were 2.5 X 103 erg/cc and -0.2 X lo3 erg/cc, respectively. The easy magnetization axis of the oriented Mn-Zn ferrite corresponds to (1 11) direction as a result of K I N . Toroidal cores of the oriented Mn-Zn femte bulk were prepared to investigate dependence of initial permeabilic on frequency. Three kinds of toroidal cores were prepared to press by wet method with applied magnetic fieldsample (A) was pressed between same magnetic poles, sample (B) between different poles and sample (C) without magnetic field. These were sintered by the above-mentioned process. Figure 4 shows dependence of initial permeability on Photo. l SEM micrograph of acicular manoanese zinc ferrite particles sintered at 900'E. frequency for the samples. The sample (A) shows the highest value of initial permeability. This is because the (100) direction of the easy magnetization axis arranged parallel to flux. As a result of x-ray diffraction analysis, the crystal orientation of the sample (A), (B) and (C) arranged parallel to the (loo), (1 11) and (1 10) direction, respectively.
Conclusion
1)The acicular Mn-Zn ferrite fine particles composed of 65.6 mol% Fe, 21.9 mol% Photo.2 SEM micrograph of chemically etched acicular manganese zinc fenite Mn and 12.5 mol% Zn were fabricated by sintering at 900°C for 4hrs. in nitrogen oarticles, gas atmosphere The fine particles, of the order of 2pm long axls and 15 of aspect ratlo. have 68 8 emulg of saturation magnetlzatlon 2) These Mn-Zn ferr~te particles were etched in IN-HC1 solunon for 3hrs The fine part~cle was made up of several crystallites whose long axls were 0.2-1 Okm, and arranged to (3 11) dlrectlon 3) These fine part~cles were pressed with applying magnetlc field The oriented MnZn ferr~tes were prepared by slntermg at 1250°C for 4hrs In alr and then cooling In nltrogen atmosphere 4)The orlented Mn-Zn ferrlte exh~b~ted strong c~s t a l orientation sim~lar to the single crystal of it. The magnetic anisotropy constants were K1=2.5 X 1 0~e r~l c c ~i~. l schematics of the process of and K2=-0.2 x 103erg/cc and the easy magnetization axis was (100) direction. making crystal-oriented Mn-Zn ferrites. 
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